The information carried by signal transduction cascades is often transmitted through reversible protein phosphorylation involving modification of serine, threonine, and tyrosine residues of signaling proteins in eukaryotic cells. It has become apparent that these proteins are often comprised of a number of basic conserved modules such as SH2 and SH3 domains placed together in a fashion that functions in the particular signaling circuit at hand (1) . Alternatively, prokaryotic organisms have utilized phosphorylation of histidine and aspartic acid residues in proteins to mediate the information flow of their signaling circuits. This is typified by the name twocomponent signal transduction system, where the first component is an autophosphorylating histidine kinase whose activity is modulated in response to a specific stimulus and the second component is called a response regulator. The response regulator serves as a substrate for the histidine kinase and becomes phosphorylated on an aspartate residue after phosphoryl transfer from the histidine residue of the kinase. Phosphorylation of the response regulator controls its function, which could be enzymatic activity, DNA binding, or protein-protein interaction (1) (2) (3) .
Two-component systems can most readily be identified through amino acid sequence homologies. The kinase domain is a module of -250 amino acids that has 5 conserved blocks of amino acid sequence (see refs. [1] [2] [3] . The H box is the site of histidine autophosphorylation; the F, Gl, and G2 boxes are thought to be involved in nucleotide binding; and the function of the N box remains unknown (1) (2) (3) . Similarly (10) . Reverse transcriptase coupled (RT)-PCR was performed as described except that the primer concentrations were increased to 1.5 ,tM (11 Fig. 1 . The 5' untranslated region is rich in structure and includes an intron of 100 bp (Fig.  1A) . Also, this region is rich in repetitive nucleotide elements, the first of which is the sequence (AGTC)6... (GATC)6, which has the possibility of forming a stem-loop structure.
Next, the repeat TACC is found in tandem 10 times followed shortly by two more repeats. This repeat has also been noticed in the 5' untranslated region of the nit-3+ gene in N. crassa, although its significance remains unknown (18) . The TACC repeat is followed by a purine-rich segment. The four introns found in nik-1+ have consensus splice sites that agree with those found in other genes from N. crassa (19) .
Analysis of the predicted amino acid sequence shows that Nik-1 is a member of the hybrid class of histidine kinases that contain both a kinase and response regulator domain (Fig. 1B) CAATCATGAC) consistent with other genes in N. crassa (20) . Nik-1 is most similar to the kinase and regulator regions (57%) of the BarA protein from Escherichia coli (21) . The function of BarA is not known, but it can act as a multicopy suppressor in a strain that lacks the osmosensor EnvZ (21) . The Nik-1 protein is novel in that the N-terminal end of the polypeptide contains a unique 90-amino acid motif, which is repeated 5 times, followed by a short sixth truncated repeat (Fig. 1C) . The N-terminal repeat region has a high probability of forming a coiled-coil structure when analyzed with the algorithm of Lupas and Stock (22 analysis; data not shown) could be detected by RT-PCR of mRNA only during the vegetative phase of the N. crassa life cycle and not after differentiation into the sexual phase (Fig. 2) .
To determine whether Nik-1 is important for fungal development, we constructed a deletion mutant by replacing nik-1 + with the his-2+ gene (Fig. 3) . It was apparent that there were morphological phenotypes associated with the mutant during the vegetative phase. Comparison of the Anik-1 mutant and wild-type hyphal structure is shown in Fig. 4 (24) . Wild type grows as a mycelium with the addition of 1 M sorbitol, NaCl, or KC1. In contrast, growth of the mutant was significantly impaired and it tended to form small clumps of irregular-shaped hyphae that were hyperbranched and swollen (Fig. 6) 
